Effects of aldehyde products of lipid oxidation on the color stability and metmyoglobin reducing ability of bovine Longissimus muscle.
Lipid oxidation and metmyoglobin (MMb) reduction are popular issues in meat color research. This study evaluated the effects of aldehyde products, particularly 4-hydroxy-2-nonenal (HNE) and hexenal, of lipid oxidation on the oxymyoglobin stability, mitochondrial membrane permeability, MMb reduction ability, electron transport chain-mediated MMb reduction, and nicotinamide adenine dinucleotide reduced form (NADH)-dependent MMb reductase activity of bovine Longissimus muscle. The results indicated that HNE and hexenal accelerate the oxidation rate of oxymyoglobin, significantly increase the permeability of the mitochondrial membrane, and inhibit electron transport chain-mediated MMb reduction. However, HNE and hexenal were found to exert no effect on the activity of NADH-dependent MMb reductase. Thus, the aldehyde products of lipid oxidation could damage the microstructure of mitochondria and inhibit mitochondria-mediated MMb reduction, which is disadvantageous in terms of the color stability of fresh bovine Longissimus muscle.